respiratory symptoms has been surveyed in many popurations in the United Kingdom. A more or less uniform questionnaire has been developed by certain workers in consultation; but until recently there has been no general agreement on its content or layout. The questionnaire is completed by one observer at one interview with each subject. Cochrane, Chapman, and Oldham (1951) showed that observers reported widely different prevalence rates of respiratory symptoms in separate random samples of a population of miners. Schilling, Hughes, and Dingwall-Fordyce (1955) also found systematic differences in the extent to which two observers reported respiratory symptoms at interviews with the same group of cotton workers. In the surveys reported by Higgins (1959) , the same observer conducted all the interviews and observer variability was thus avoided. If, however, the epidemiology of chronic bronchitis is to be more widely studied, the technique of symptomatic inquiry must be standardized so that the results of different investigators may be compared. Our purpose in this survey was to compare several observers in the use of a detailed standardized questionnaire. Differences in the frequency of symptoms reported by each observer were to be assessed statistically. Details of the interviews were to be investigated from tape-recordings, in order to find ways to improve both the questionnaire itself and the technique of the interview in future surveys.
METHODS
It was decided that a number of subjects were each to be interviewed twice, with a different allocation of subjects to observers on the second occasion. This enabled any discrepancies between the two answers given by the same subject to the same question to be investigated from the tape-recordings. The system of re-allocation enabled differences between observers, in the number of symptoms reported, to be tested for significance. At least 4 weeks elapsed between the two interviews. Kinsey, Pomeroy, and Martin (1948) considered that the answers given by an individual might influence his answers to the same question at a second interview unless at least 8 months intervened. Questions about repiratory symptoms, on the other hand, are not so emotionally charged as those put by Kinsey in investigating sexual behaviour. One of us (C.M.F.) found in a pilot study that hospital patients forgot their previous answers about respiratory symptoms even after one week. In the present survey no recollection of previous answers was apparent during the second series of interviews.
THE QuEsTIoNNAmE.-This is shown in Appendix I. The questions concerned cough, phlegm, breathlessness, wheezing, and nasal catarrh, the effect on the chest of colds and the weather, past chest illnesses, and smoking habits. The majority of questions were designed to be answered either "Yes" or "No". For most of the remainder, alternative answers were laid down from which a choice had to be made. A few questions only were open-ended. Most questions (referred to as "compulsory") had to be asked of A. S. FAIRBAIRN, C. H. WOOD, AND C. M. FLETCHER every subject, but some "supplementary" questions were asked only when a particular answer had first been given; e.g., when the answer to the question "Does the weather affect your chest?" was "Yes", the supplementary question "What sort of weather ?" was asked.
CHOICE OF OBSERVERS.-Since it is often convenient to employ medical auxiliaries in field surveys, we chose as observers three doctors and three health visitors. This allowed us to compare both the doctors with the health visitors as groups and also the individual observers within each group. Of the three doctors (A, B, and C), one was an epidemiologist, one a senior registrar, and one a consultant physician. The three health visitors (X, Y, and Z) were (Fletcher, Elmes, Fairbairn, and Wood, 1959) .
SELECTION OF SUBJECTS AND ALLOCATION TO OBSERVERS.-Subjects were selected by random sampling. Every individual was asked to attend for interview, except for some reserves who were only approached if others failed to attend. The method of sampling and allocation to observers for the first interview is illustrated in Table I . The names of all postmen between 40-49 and 50-59 were found from the pay-roll and 120 were chosen at random from each age group. These two groups of 120 postmen were each listed in order according to the extent of each man's recorded sickness absence from respiratory causes. Division of each list into two equal parts with contrasting respiratory experience yielded four sub-groups of sixty postmen. The same procedure was then repeated for the women sorters. In this way eight sub-groups were obtained, each of sixty subjects, half the sub-groups consisting of postmen and half 31!n \ of women sorters. Six sets of ten subjects from each of the eight sub-groups were then allocated at random to the six observers. In this way a sample of eighty subjects stratified by age, sex, and respiratory sickness absence was allocated to each observer: the eight sub-groups formed by three successive halvings of the whole sample population are called "strata". Table II shows the allocation to observers of subjects who were seen twice. Of the ten subjects in one stratum allocated to Observer A, six, chosen at random, were to be seen by A at the first interview; and these six subjects were then to be seen, one by each of the six observers, including A himself, at the second interview. If subjects are classified in a 6 x 6 Table (as in Table II ) according to the observer at each interview, one of these six subjects appears in each of the six cells of the first row. The other four subjects in each set of ten were reserves, and are not shown in Table II . Two of these four reserves were seen once by A during the series of first interviews and could therefore be substituted for any of the first six subjects who were not available at the second interview. The remaining two reserves could be substituted for any of the first eight who failed to attend the first series of interviews.
The same allocation was repeated for all six observers and all eight strata. This completes Table  1I with eight subject in each of the 36 cells. It also provides 32 reserves, not shown in Table II , for the 48 subjects in each of the six rows, and half of these reserves were interviewed once. 288 subject were thus interviewed twice, and 96 subjects once only. Table IV shows the duration of that part of the interview which was recorded on tape. The average duration for all observers was 6 minutes. This does not include the time spent on informal exchanges at the beginning and at the end of the interview, on taking the smoking history, or on taking the peak flow meter readings. The faster interviewers spent less time on these matters than the slower, thereby increasing the differences between them in the average duration of the whole interview. The average length of time that each subject was away from work was about 20 minutes.
PUNCH-CARDS.-The answers on the questionnaires were transferred on to 65-column punch-cards. It was found more convenient to have one card for each question, rather than to have one card for each subject as is more usual. Separate cards were punched for each of the two series of interviews. If an answer was positive, a hole was punched in the card for that question and for that series of interviews. The position of the hole was the same throughout for any one subject.
The total number of subjects answering "Yes" to a question at one of the series of interviews could be counted from the number of holes in the appropriate card. Cards were also punched to show individuals of different age or of different sex. The numbers in these different groups who answered "Yes" to one or more questions could be counted from the number of coincident holes when the corresponding cards were exactly superimposed. Additional cards could be punched to show individuals with any combination of characteristics. It was found useful to punch a number of negative cards in order to show those subjects who answered "No" to certain questions.
Cards of two contrasting colours were used for the two series of interviews, and enabled disagreements between the two corresponding answers by the same subject to be counted. The number of subjects who answered "Yes" at the first interview, and "No" at the second, could be found by placing the first interview card on top of the second interview card, and counting the number of dots where the colour of the second card showed through the holes in the first card. Those subjects who answered "No" at the first interview and "Yes" at the second could be counted in a similar way by reversing the order ofthe two cards.
METHOD OF STATISTICAL ANALYSIS.-The analysis was restricted to those subjects who were interviewed twice, and to questions which were answered by every subject in one of two alternative ways at each interview. The answers to twenty important compulsory questions, requiring the answer "Yes" or "No", were analysed. In four instances, the subject was classified in the same way by combining more than one answer. A subject who answered "No" to Question 31, "Does the weather affect your chest?" was then asked a "check" question, "Not even fog or cold?" (Question 31a). The answer "Yes" to either Question 31 or Question 31 a was counted as positive, and the answer "No" to both questions as negative. The answers to Questions 43 and 43a were combined in the same was as those to Questions 31 and 31a. Subjects with breathlessness Grade 2 and over (Question 17) were considered as positive and those with Grade I as negative. An answer to part (a) of Question 29, "Do colds go to your chest?", was counted as negative, and an answer to part (b) as positive. At the first interviews with the postmen, Questions 4, 5, 9, and 10 (cough and phlegm during the day) were asked only if the answer to Question 2 (cough on rising) was positive. The data on these four questions were therefore incomplete and could not be analysed.
Systematic differences between observers in the number of positive answers reported to each question were tested for significance by analysis of variance. The quantity analysed was the difference in the total number of positive answers to one question given by the same subjects at the two interviews. The method of analysis is described in Appendix III. Table II , and the first interviews with those in the last column. At these 96 interviews, 44 positive answers were reported, so that all six observers seeing the same subjects as Z reported a prevalence rate of 45 8 per cent., less by only 8 4 per cent. than that found by Z. The very high prevalence rate in Question 2 found by Z compared with the general average was in fact largely due to the chance allocation to her for interview of a group of subjects with a high prevalence of symptoms. In order, therefore, to show each observer's tendency to overor under-report symptoms among the same subjects, every prevalence rate which is shown in Table V and Fig. 1 and which is discussed throughout the text has been corrected for these sampling variations between the subjects seen by different observers. The actual rate found by each observer has been adjusted by the difference between the rate found by all six observers at all 576 interviews, and that found by all six observers among the same subjects as that particular observer. Z's "adjusted" prevalence rate in Question 2 is therefore 54 2 + (35 * 9 -45 8) = 44-3 per cent. This method of adjustment was only made possible by the special design of this survey and is not of general application.
ANSWERS TO A QUESTIONNAIRE ON RESPIRATORY SYMPTOMS
Significant differences between the prevalence of symptoms reported by observers are shown in Table  V and Fig. 1 In this statistical analysis, one effect of the differing techniques of observers has been studied, namely systematic differences between them in the number of positive symptoms reported. It must be remembered, however, that these systematic differences between observers do not show the full extent of the disagreements between their answers. If for example the number of subjects who answered "Yes" to the first observer and "No" to the second, in the same question, was equal to the number who answered "No" to the first and "Yes" to the second, each observer would report the same number of positive answers, yet the number of differing answers might be considerable. Nor do faults in observers' technique necessarily lead to systematic differences between the prevalence rates which they report. One observer may, for example, be given to different faults both of over-and under-reporting Each subject was reassured that the interview was confidential and that the only purpose of the taperecordings was to check the answers that the observers were writing down. All but two subjects consented to the interview being recorded, and in most cases no notice seemed to be taken of the machine. 160 disagreements were chosen at random from the answers to twelve questions in which the prevalence rates obtained by different observers differed significantly. The divergent answers were identified from the punch-cards. The recordings of the relevant parts of both interviews were played back from the tapes and transcribed impairs on to master sheets, so that the reasons for the different answers might be discovered.
Observers had been briefed to use the exact wording of each question where possible and to record a definite answer as such. A "probing" question was required if the first answer was vague or on the borderline, but such questions were not to "force", i.e. to suggest the answer to the subject. If, after probing, the answer was still uncertain, it was then to be reported as negative. Examples of failure to observe these rules and of other reasons for disagreement are given below. In Questions 1 and 6, the written instructions defined "usually" in borderline cases as "for most days for at least 3 months in the year". Observers had been instructed verbally that the same criterion of persistence should also apply to all questions about cough and phlegm. Symptoms of shorter duration, for instance with a cold, were to be excluded.
In one-third of the disagreements, the subject gave definite yet different answers to the correctly-asked question at the two interviews. Where the fault lay with the observer the commonest error was in assessing the persistence of the cough during the year. The health visitors, who as a group reported an excess of positive answers, interpreted vague answers such as "quite often" or "sometimes" as positive, without confirming that the cough was experienced "for most days for at least 3 months in the year". Coughs occurring only with colds were also incorrectly reported as positive. If the first question was answered "No", the subject was put in Grade 1. If "Yes", the other questions were asked until a "No" was obtained and the grade was recorded as that opposite the last "Yes" received. Observer X overestimated the prevalence of breathlessness. Compared with the others, she placed too many subjects in grades other than 1 because, contrary to the rules, she often asked about Grades 2 and 3 and got anomalous positive answers when she had already had a negative answer to the first part of the question. 
ANSWERS TO A QUESTIONNAIRE ON RESPIRATOR Y S YMPTOMS
A cross had to be put in the space opposite one part of the question only. Part (a) was treated as negative and part (b) as positive. According to the instructions, a cold "going to the chest" should have been followed by cough and phlegm. "Usually" implied that more than half the subjects' colds went to the chest, "occasionally" implied less than half.
The doctors, who reported significantly more colds as going to the chest than the health visitors, sometimes failed to offer the proper altematives of "occasionally" or "Susually", and so forced an answer. One observer, for instance, offered the alternatives "usually" or "always", both of which are in category (b). This sort of error arose partly from the fact that the question as written could not be asked in an easy conversational manner. One subject answered "Frankly, I'm fortunate that way. I very rarely get a cold in the head-if I do, it does end on the chest". This was wrongly interpreted as "never or occasionally". "Usually or always" was the correct answer because although colds were rare, more than half of them affected the chest.
Questions 31 and 31a:
(31) Does the weather affect your chest?..
YEs/No (31a) (IfNo, check: "Notevenfogor cold?") YEs/No No special instructions had been given about the interpretation of these questions, but the effect on the chest had subsequently to be determined in answer to Questions 35-39, and an effect on the nose, throat, or head should clearly not count as an effect on the chest.
The answers to Question 31 were analysed and no significant differences were found between the prevalence of positive answers found by different observers. The answers to Questions 31 and 31a were also combined. "Yes" in this case meant a positive answer to either question, and "No" a negative answer to both. A and B reported significantly more positive answers than C to both questions taken together. Their excess was due to the second "check" question (31a). They wrongly accepted replies such as "Well, I might catch a cold if it was foggy" as positive, without further inquiry as to the nature of the "cold". Some subjects said that their chest was affected, yet were unable to say in what way in answer to Questions 35-39. Observers often ignored the ruling that vague answers, not clarified even after probing, should be counted as negative. One striking example of "forcing" was recorded. The observer, a doctor, thought from the previous answers that the subject was bronchitic, and that his chest should be affected. In spite of the answer "No" to both Questions 31 and 31a, he persevered and obtained a reluctant "Yes" to "Not even a real pea-souper?" Clinical experience may lead an observer to form an opinion about the subject's condition as the interview proceeds. This episode suggests that it may also tempt him to deviate from the rules by forcing the subject to give the expected answer. 
YEs/No
Observer Z over-reported in Question 60. Her interviews were carried out more slowly and possibly gave more opportunity for recollection of minor illnesses. On some occasions of disagreement the subject volunteered a history of disease to Z and not to the other observer. On other occasions Z herself reminded the subject of a disease that had been mentioned earlier in the interview.
To assess the relative importance of different causes of disagreement, a further 149 disagreements were randomly selected from the answers to nine important questions and investigated in the same way. The results are shown in Table VI . 62 per cent. of the disagreements were classified as "due to the observer", i.e. at one of the two interviews the question was asked incorrectly or the answer misinterpreted. The remaining 38 per cent. of the disagreements seemed to be beyond the observer's control. About half of these were "due to the subject", i.e. radically different answers were given on each occasion to correctly asked questions. The rest were "due to the question", i.e. the question having been asked and answered correctly, the answer was on the borderline and could not be clarified by further probing. The answers were classified by the one of us (C.H.W.) who had not been an observer. The three observers independently checked the results and found them to be substantially correct (Table VII, Much of the variation between the two answers to the same question appeared to be randomly distributed between different observers, and did not, therefore, lead to significant differences between the prevalence rates which they reported. Nonetheless, this random type of variation, though less serious than the systematic variation between two observers, should be reduced wherever possible, because it affects the reproducibility of the answers to the question, and hence both their accuracy and discriminatory power.
Though these several terms are closely related, it is important to keep in mind the distinction between them. The value of the answers to a question depends on their discriminatory power, i.e. their ability to discriminate between subjects with or without evidence of bronchitis. This has been discussed by Fletcher and others (1959) . This discriminatory power is affected to an important degree by the accuracy with which the subjects describe their symptoms. Unfortunately, owing to the subject's fallibility, it is often impossible to determine the truth about his symptoms. In this case the accuracy of his answers can be determined only by their reproducibility, i.e. the extent to which the same answers are given to a question by the same subjects on two different occasions. Although reproducibility is a necessary condition for accuracy, it must be remembered that the accuracy of a question may be less than is implied by its reproducibility. A subject who swallowed his sputum might persistently deny its production to all questioners. Another, troubled by borborygmi, might think that the sound originated in the chest, and consistently, yet wrongly, admit to wheezing. These reproducible false negative and positive answers further reduce the discriminatory power of the question. Much of the inaccuracy with which answers are reported is clearly irreducible by efforts on the part of the observer. Consistent false positive and false negative answers, and some of the random variation in the two answers to the same question cannot be avoided. There is the inevitable difficulty of classifying into discrete categories subjects with a continuous range of severity of symptoms, so that there are borderline answers which can justifiably be interpreted as positive or negative (i.e. "error due to the question"). There are also occasions when the subject quite unaccountably gives different replies (i.e. "error due to the subject").
On the other hand, the predominant cause of all disagreements between the answers to the same question at two interviews appears to be "error due to the observer", which accounts for about 60 per cent. of these discrepancies (Table VI) (Fig. 2) and it is likely that the answers reported by him to other questions were biased in the same way. Memory is fallible, so that determined efforts to get at the real truth may only increase confusion. The aim in comparative surveys of prevalence should rather be to question in a simple and consistent way and scrupulously to observe the briefing instructions.
Interviewers should abstain from unwarranted probing even when the reply is unexpected. In this way variation in the subject's answers, though not avoided, is lessened, and is randomized between observers so as not to vitiate a comparison of their results. Health visitors or lay interviewers, starting with fewer fixed beliefs about the answers they will get, could quite possibly be trained to report more consistently than doctors. It is relevant that the difference in the number of symptoms reported in this survey by two doctors, A and C, was as great as that between two health visitors, Y and Z (Fig. 2) .
The consistency of an observer's results does not necessarily depend on the time taken over the interview. The observer with the fewest disagreements with the other observers was a health visitor. She interviewed at a brisk pace. She asked the first question as the subject sat down and succeeding ones almost before the subject had finished answering. She adopted a matter of fact tone and was sometimes impatient at irrelevant answers. This contrasts with another health visitor who had the most disagreements with the other observers. She took time to put subjects at their ease but in doing so appeared to suggest positive answers. A businesslike approach may thus be successful while well-meant efforts to encourage the subject may bias his replies.
Our observers were deliberately given no more and no less briefing than is commonly given on such occasions. Two doctors had had previous experience with a similar questionnaire. One of them had been largely responsible for its construction, and he recorded the fewest positive answers of any of the observers. Errors of observers' technique appeared usually to give rise to positive answers. Training and experience would therefore probably tend to reduce the number of symptoms recorded.
Some of the questions which we used are open to criticism, and contributed to errors by the observers or confusion on the part of the subjects. Some questions were not conversationally worded and the observer therefore rephrased them, but did so in such a way as to suggest the answer. Some questions were too complex and the subject was being asked in effect more than one question at the same time. When interpreting the answers about cough and phlegm, for example, observers readily forgot that the symptoms should persist for "most days for at least 3 months in the year". This error has been avoided in later versions of the questionnaire by the inclusion of a separate question. The inquiry about symptoms of asthma (Question 24) confused both subjects and observers. This question should be split into two or three parts.
The instruction of the new interviewers, the preliminary interviews with hospital patients, and the discussion between all the interviewers were insufficient in our survey to avoid bias due to errors of technique. Moreover, the two most experienced interviewers, A and C, differed as much as any two other interviewers in the prevalence rates which they reported (Fig. 2) . We do not consider that the briefing of our interviewers was seriously wrong, but insufficient time was spent both in preliminary interviews with patients and in subsequent discussion of difficult points. Most important of all, a single test interview with a patient was insufficient to make certain that the observers were putting the rules of briefing into practice.
The degree of competence required of interviewers must be judged in the light of the particular circumstances of the survey. If, for example, the results of a single interviewer are to be compared with those of others, avoidance of systematic bias is more important than if the results of several interviewers are first grouped together.
After a full study of the questionnaire and the briefing instructions and discussion with experienced colleagues of any difficulties, the new interviewer should conduct a pilot series of at least ten interviews with subjects likely to show at least some chest symptoms. These interviews can be attended by one or more colleagues who can afterwards discuss critically the technique employed. The interviews can with advantage be recorded on tape so that doubtful points can be studied at leisure by playing back any part of the recording, or it may be more convenient and less embarrassing for a nervous interviewer to see the subject alone and for criticism to be confined to the tape recording. Another method of instruction which could usefully supplement the essential pilot interviews is for the new interviewer to study word for word transcripts of questions and answers where known faults of technique have occurred. Although a written transcript cannot convey important aspects of the interview such as emphasis or tone of voice, yet this method is convenient and obviates the need of a tape-recorder, the transcripts can be studied at leisure and can cover a comprehensive variety of faults. The interviewer might be asked to comment on the transcripts and it should be ensured that he can reliably detect any errors of technique. The transcripts should include about an equal number of questions and answers where the technique has been correct and incorrect.
In this survey, we have been concerned chiefly with the problem of the systematic errors introduced by observers into estimates of symptom prevalence. 188 group.bmj.com on June 22, 2017 -Published by http://jech.bmj.com/ Downloaded from ANSWERS TO A QUESTIONNAIRE ON RESPIRATORY SYMPTOMS A related problem, still largely unsolved, is that of the relative importance of the different questions. The inclusion of some questions must depend, amongst other things, on the circumstances and the purposes of the investigation: the shortest possible questionnaire would sometimes be needed, sometimes a longer and more detailed one would be suitable. We consider, however, that in order to maintain comparability between the results of different workers, some questions should always be included. The wording of the questionnaire, and the method of reporting of replies should be standardised, at least for a period. We have therefore consulted with others concerned in surveys of respiratory symptoms, and we have all agreed upon a questionnaire and instructions which appear to us to be the best in thelight of present knowledge.* Modifications will obviously be necessary at a later date as experience increases.
SUMMARY
Each person in a random sample of 144 London postmen and 144 women post-office sorters aged 40 to 59 was interviewed twice at an interval of 6 weeks. At each interview the same questions about respiratory symptoms were asked by one of three doctors or three health visitors.
The prevalence of symptoms reported by the six observers, both individually and as two groups, was compared, and a number of significant differences were found. The frequency and extent of these differences are estimated. The differences between the number of symptoms reported in the same subjects by two doctors was as great as that between two health visitors. The causes of disagreement in the answers at the two interviews were investigated from tape-recordings. In 62 per cent. of cases of disagreement, one of the observers failed to abide by the briefing instructions; about half of the remainder were due to radically different replies by the subject and half to the difficulties of interpreting vague or borderline answers.
Failure to observe the rules of briefing tended to increase the frequency of positive answers.
The significance of these results is discussed, and suggestions are made for lessening the effects of observer variability in future surveys. If subjects are uncertain about the meaning of "wheezing", it may be worth asking whether their relatives, e.g. husbands or wives, notice wheezing during the night.
Questions 22 and 23.-These are meant to distinguish intermittent wheezing with long periods free from persistent wheezing.
Questions 24 to 27.-These are meant to discover subjects who have had occasional asthmatic attacks in the past. In some cases the symptoms will have stopped completely, but in others they may have become persistent. In the latter case, 27 should give the age at which they became persistent. Table II , all of whom were interviewed twice. The smallest possible value of n is 1, and the largest possible value is 288. The difference in the number of positive answers reported among these n subjects at the two interviews is b-c; this quantity is positive if more positive answers were recorded at the first interview than at the second. For one subject, b-c can only take the three alternative values +1, 0, or -1. The variance of b-c can be resolved into its component parts; the sources of variation and degrees of freedom are shown in Table IX . There is no replication in the design, and therefore no term in the analysis of variance corresponding to residual variation. The second order interaction is used as an estimate of residual variance. The total value of b-c for the 48 subjects in the first row of Table II is equal to the number of positive answers reported by A at the first set of 48 interviews, less those reported among the same subjects at the second set of 48 interviews, by all six observers, including A himself, who shared these interviews equally between them. This quantity will be positive if A reports a higher prevalence than all the observers, negative if he reports a lower prevalence.
COLDS
Comparison of the totals of these rows will therefore indicate how each observer over-reports or under-reports symptoms compared with all the observers at interviews with the same subjects. Each column total of b-c in Table II Table X . Within each group of three observers there are three alternative ways of comparing one observer with the other two. It was generally found that differences between the mean values of b-c for rows of Table II were of opposite sign to the differences between the corresponding columns. Observers therefore who reported more symptoms than others, as judged by the first interviews, also generally did so at the second. The individual terms in Table X , each with one degree of freedom, can in such cases be recombined, as shown in the last column, by adding the corresponding sums of squares and obtaining a fresh variance estimate based on two degrees of freedom. The significance of a group difference between doctors and health visitors, and of each of the six individual differences between one observer and the other two in the same group, were tested in each of the 24 questions. The significant results shown in Fig. I and Table V were in every case based on a value of F found by combining the difference between the corresponding rows and columns of Table II . This re-combination yielded many significant differences which did not appear from the comparison of either rows or columns alone. In other instances the degree of significance of the differences was increased from the 5 per cent. to the I per cent. level. The significance of all first order interactions was tested, but none was found to be significant. Tukey (1949) has discussed the difficulties ofcomparing individual means in the analysis of variance. The method of comparing individual observers, used here, somewhat increases the percentage of positive results which would be expected purely by chance, in a series of significance tests, above that of the particular significance level chosen.
No satisfactory yet simple method of individual comparison, however, is known. Comparison of one observer with two others leads to simplicity of computing and is satisfactory in practice (see page 178).
